(19) 




JAPANESE PATENT OFFICE 



PATENT ABSTRACTS OF JAPAN 

(11) Publication number: 10178414 A 

(43) Date of publication of application: 30 . 06 . 98 



(51) int. ci H04J 13/04 








H04J 11/00 








(21) Application number. 08339393 


(71) Applicant: 


FUJITSU LTD 


(22) Date of filing: 19 . 12 . 96 


(72) Inventor: 


OISHI YASUYUKI 
HASE KAZUO 
FUKUMASA HIDENOBU 
HAMADA HAJIME 
ASANO MASAHIKO 



(54) CODE MULTIPLEX RADIO EQUIPMENT 

(57) Abstract: 

PROBLEM TO BE SOLVED: To improve the efficiency of 
a power amplifier by reducing an output back off and to 
suppress spread of a frequency spectrum. 

SOLUTION: A code multiplex signal generating section 
51 of the code multiplex radio equipment that generates 
a code multiplex signal, amplifies the code multiplex 
signal and transmits the resulting signal multiplies a 
proper code series with transmission data to generate 
the code multiplex signal by synthesizing spread 
modulation signals, and a signal peak suppression 
section 52 suppresses an envelope of the code multiplex 
signal to be a setting level or below. Then a filter 53 
is used to limit the frequency band and a narrow band 
modulation section 55 applies narrow band modulation to 
the signal and a power amplifier 56 amplifies the signal 
and the resulting signal is transmitted. 
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(54) BM3©fc»] »#*«*i«5£B 

(57) i&m 



*a wast sums 
> n 



i 



1 *ft 




**« brant -tzn^mmmgimi^^x, 

%m-£&m%-<0=- V^n-r/^lS^ w^uj^Tt-^UE-t - 

im*m2) sroaflns-tr— ^»£E»r*, 

[ft*Jg3] «IE«#-tr— 

3i i~<n -^minjC CfcHtt* *r«F***« #i::**-r 

£if*I LTiiff i-5«S^ei-*3V^-C, 

D A 3 v^- * UJ;>J SrJfe-r^ffi^ISSPx 

So 

* Q fiS^x- * teSiJW 5 
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[ft** 7 ] JIME«^S£J*»»4» 

a&ft <?— i <^s/ b^o^ai-s 1 ? ^i-j-x i fiSc^7=~- 

I , QdM^tv^ft©?*— * ln*fc«fcWF ******* Lt 
S&fg * Sr 1 tr* h'SoSSIti 0 I 

i, Q&ft*fr?n<v7*-?imm&%r&pizm&^x 

* fc ttli*^ 6 * 7 * fc 8 IE«W?9F 




(3) 



[00 0 1] 
[0 0 0 2] 

}j«.^||^jg(CDMA : CodeDivision Multiple A 

ccess) tt&m^itmmT?*xtt»#M&*>* * 

[0 0 0 3] HI20 1**^ b ^^ttWciift**^* 5 ^ 

sa««©ffl(3!l«rilH'C*>9- HiPSKCTIW©* 
*«8EH». 2tt4t«iaK, 3 4teT>- 20 

*x#fc>oTt>£v\> tt«'leIIS2Jj:i3V^, 2aliPN* 
JIJ (Pseudorandom Noise) i?0>± 1 ^ WOMB* t 6 

2 b nm&tn&mm 1 ■x?aEp**T,fc^^*/Hs#^tt» 

%tt («^aK«FBB*BTc) f4B2 l l^ffk-TX 5 

J; o "C 3E« it 6 m&&^mm^r<D v- V 2ff/H»#iS 
£ (PSKSWft l bKBBST) KiJfc^fcfcSa* 

^T>T c £*<5o r<Z>TOWFBB(iS:tr3/ h&Wl (bit d 
uration). T c ^l*fH«*^^KfH(chip duration), 

gfejfc (spreading ratio) t r> 0 
[0 0 04] tfc«8EWt#<Z>*^ ^ 9 J*#*tt:l8 2 2 
|t*-*-J:5^sincBI»»*S:»t', ^^fxn-^off« 
«tt^y^a*©2» (=2/Tc) |J1*L<*9, * 

P S K« tf j/ h mm 1 / T -C«W £ tbfc»ao 40 
PSKf8-§-eS>6^e>. -to£##«ffitt2/T-C& 

co^^*I (=2/Tc) S£*2E»Srlfii'-i: 
9 5ctf>P S KSttffi #<0##lf ttT/TcfflFfcit*: 
Stt, 3i^*-dSffi*S*b5o H2 3ttffi«c«WI-i 

[0 0 0 5] EI 2 4 ^^^^ h^^ttWciiff*'*^* 5 ^ 
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7 ttiSAfll^ttttlilK 2 W-o«*«r«*."Ca3 9 , 7 
7 b fS^V K^°* 6 Offl^fifKiaMt* 

So 

[0006] @25 i^-r <fc 5 ^aitoffii-c^afcffWSEP 

#«ra(th ««fcNF#*OT4rc (th i£ff x ( t ) 

x (t) = a (t) • c (t) 

««li:W:x(t)3&s*<z>**a*-rSo &t£tfe0&§ 7 
ox, 3!tttHaiS«)ffi/jy(t) 

y (t) = x(t) • c (t)=a (t) • c 2 (t) 

KA^SJxSo ^^K^^^-r^^ai"wi:ttS(5>U 
J y (t)dt= a (t) • f c 2 (t) 

^W^tea (t) 3fe»««W«*dS#bJxSo 
[0 0 0 7] CDMAf^t^feSV^^-fSI* 

•eCHlSSlft^/K CH2tt82fir*/K CM 
Pt*fr#*B, RVlliSlSffI, RV2tt*2ft«« 

[0 0 0 8] CDMA(Z)^-^yM^ 

rffiMifij ^fo^ c tePffi^2O0^a(t)tb(t)tC 

R=I a(t) • b(t)d t T : JSffl 

fcetl»tta(t), b (t)09 1^^i-OV^TtT5o a 
(t)tb (t)*S*ofc< m-<0®M<Ot %\ZR= 1 IE 

l b LtSfc * a (t) ©*>6«F«co«i: 

b a) <Dmv$n<omz&i<Dm&i>te^t% «r= o t^* 

[0 0 0 9] ftBitaR* 5 "^ ^X-feS «fc 5 




2 l<Dffl» c . (t) t c , (t) «ftHfi:|ot CDMA 

J { ai (t) Cl (t) c x (t)+ a 2 (t) c 2 (t) c^t)} dt 
J (a,(t) c 2 (t) c,(t)} dt 

tt. c 2 (t), c,(t)©*BMi3P0*a>"C0^ftSo * 
J ci(t) ci(t)dt 

tSoT, fBl$ff«RVl<7?P— /^^^A'^S^a 
* I* a !<t) ft 9, c , ( t ) «rl4««F**5IJ^«o 

[0 0 10] HIS^CDMA^t^, iifBfflBBffifc**"? 
ttSv^»»SrJII5r t^-C*ftv\ ftifft^tb-^H 
coiSS«#36«^l-RI^^>f (ra»«ri9fti^ 
b) ««S:*»t-tS (S«R«F**«I*:**S*S) frit 

BI«&'Jtlfc^5<Z>^t*ft< , c,(t)t c,(t) fc«rffit<z> 
VMS, *Sfc<7)^-Y^A'S:fflv>-CiBv^agu— h&mmrf 

m^^ftm*ngt^ctorm\ «e»p»^j:9» 

[0 0 1 1] El 2 7 \*n s ?**A'<DT&m7*— * 

m b-oeasi-s c DMAiiiw^wtfcSo 

#17*— ^D^DnS: 1 h-3o£Bll::tB9#ttT I * 
# (In-Phase compornent) 7*— ^ Di j (j=l, 2, • * • n) t Q 
ESc:t> (Quadrature compornent) ^ Dqj (j=l, 2, **'n) 

© 2 mm z> iayij/afc < s / p , 

1 2,-1 2n(i#2^^JOf='-^Dij, DqjM&fM^ 
*WCij, CqjSrJWI-rSieiRlSWS, 13itt#*E«ClH 
1112,-1 2nj&»&tH*3*bS I *»Ote«8CPfB»S: 

1 3 q tt*t£1ft[Hl& 1 2,-1 2nd»5>W^**x5Q^ 

m^i-s-frisw, 1 4 i , 14 q^^nf^- 
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i, 15qtt#7^14i, HqOfflMDA^ 
^fSDA^y/W, 16**1, QjS#tD«F**fitff 

7ttttSE«I>»lUA«:»*U-CH«Uftv^r^^t-A 

[0012] iE£^P0S 1 6 M*5^T, 1 6 a ttBf*« 
iS^«e^coso>t^m^i-^>^^^, 1 6 btt 
8&i£&tO{£tiS:9 0°»ffiUt:-sinfl)tSrttl^a 9 0° 
10 #ffi§S, 1 6 cfj:DA=iW^^ 1 5 i (Om^ff^co 
sa>tSr*»-rS*l|£«B, 18dttDA3y^l5i 
OtU^m-^(--sina)t^^®'r5^§l5. 16ett«* 

[0 0 13] 

-C. t?-9-**«-i-CQ«(i (B2 7<?>&jSttl 3 i , 1 3 

t5o #*t»iatt^a^tt+ 1 . -i<^i* 

diSfctSW^fift^^^ 9 7799 (-Pmax/Pm 
ean) te*££>T*:£ < ft£o 

[0014] «&ams-*5v^T, aft ^ffiffl-rsffljftft 

*«tt«IR**tSo ^©fcft, t(3*«8l7 (0 2 
30 tt*ttW«iS**«)WBg»-ft6fc«>* W 
9, ^#fta^/<y^^7fcKbfttt*T/tfftbft^\ u 

fiJfflSb*S:(ST**Sra)H3& s ^C5o 
[0015] 028 ttS;fcia«»<^ AM- AM«M4 (A 
40 /^^Wtt) > H2 9tt«A«IB8^AM- 

I3(2tLftV> 0 b^L, A^^'!7-^fc^^»i^ 
ft -5 i y >f vas/h £ < ft 9 5 t *^ffitBilixd s « 
*U #»tttt*i»»«-ft5o ^>f ^idBTd*ofcW 

50 u^/n&Sj»JK»55-^#«ELTV^t>, Ili^ix^^O 




loo 1 6i ^rrr% rnxnt) ^^<DAt>m stnim 

■^•W^S^I w</P£T»f T ttl7V< y^t70B0 
#<-T5i:, M3S£t1\ m^LW^f h7J±<Dft.*h 
#v\> LjJ>U i^/vfcWS £ 1^ ? £ t IS® 

^it*Ig§<z>«;tt#*&<rF;*-£So £A±J:t), 

-7^t70B0i!/h$v^) mtimffi&<o%jmz±.t7 s t 
[0017] E27 \z.7rs-t£ 0 

i?# MS #^51K:J:oT£f£-t-5«fi£-mD A = >■ 
5 i, 1 5 qaifMrrfeSo i*SDA3V^ 

S„ Lri>U CDMAjUm^T-te^-^mff ■§-<£> ^ 

[0 0 18] £Lhtf>b, #S8W03B totems*?*:?' 
OBO«r<ft»LT«^J**»OSSMs*rafc»-C#, La» 
t>, MBA*"*? J*<D&ttm%.Z>ZLbfr-?Z 

Tfcs 0 

[0 0 19] 

•rsm^f-^ttffisij, 5 3 tttonr&ms 

htq p s Ktt&sne, 5 6 «isgpw7a 

[0020] flF4-£fiffi0-£jftft5 1 tt. S-aHS?*-* 

Sr-tHJpHi try K5o*aii«t»»itr 1 tiLto 1 ?—? 
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in, #*awais*>t>a^js*bs i j&j^ottttXMf -g- 

Qj$£J:9ftSf9H|-£ftflr€-V ll v.fcffla-f-S'd'rias 
Sr^LT^So m-§-tr— ^»BESS5 2«, 

»5 2li, ^#!«^>"<P-7 , «:fti:t5l 
Vc SrfBtftU ^#»I-§-cDni>^< I3 -7 ,, Sr 

«HJU K^V^o-^tfcttCfcBMfcfflt (<7*W ^) «r 

20 [002 1] ^^-#fim^t 0 — ^M*»lE-t-S ril: 

^i-70B0WN$< Tfcffl;^B^K>*:*:®73 W^/^S 
ldBaVT'l'yi'ay w</i-$: jgx. ^v^?l-t*^5o 

7 4/^2 5 3 CD**tt|7^*S£: DA = 54©7 

/p^-t-— /uir-fSo t°— ^77^^ 

30 7BTS:(S;«-e#, DA3V^— ;?<O0f5IK's' h 

[0 0 2 2] 

(A) SSl3l86{«J 

13 1 i**4B9i4>$ 1 mt&m\cmt>z>w%-&mmmmv>m 

fifclH-Cifc 0, Q P S Kt£tRKni^aiffi ufc»£-«>aaM»i 
T?*>5o 5 1 tt^&^-ir v^/K©ai(t t 1 — ^ D 1 ~ 

40 Sfll^AA. 5 2tt^#^fiff^-co^^-<i3-7°5rg9; 

m^S:DA^g|-rSDA=i^— ^SP. 5 5liDA3y 
^ffi/jSrttSEfflPI-fSitt**** (WMOD) , 5 

6 tem.&mtmmti u-cr ^r-r <t 9 mm -tz m 
73iiiPaSt?fcSo 

[0 0 2 3] mit&BXIfi&jSLU 5 1 lA^^r ^/Hilc 
Rit ?>tifcii:?ij/ag?iJ^«l^ ( s / p e 1 ,~ e 

lntte«felHl8S7 1,-7 lnt, #tfe»lH]gS 7 1 ,~ 7 1 
50 n3»»bW*S*tS Qrii»©te*a£iMB-^S:Jt*b 




?tv&&rZ>&tiMBl i, 8 1qS:tLtV^o S/ 
P^l&3&6 li—6 1 nte^tl^tlT^iM?*-"? D 1 ~D n 
4:1 tTs/ h<5oX^(-S^^ttT I (In Phase comporne 
nOfiR^x — ^ Dij(j=l, 2, • • -n) t Q (Quadrature compo 
rnent) Dqj (j=l, 2, • • • n) 60 2 LT 

7 1,-7 lntt«-&3R#lCij f CqjS:*^i-*tt*«F# 
(H^iirT) f*-*Dij, DqjfcW-JI* 

5*I«ML«t#L-C^S 0 ^S8l i H:#S£1R[lltt 
7 1,-7 ln^6>a*Six5 Iril»^lt**P«#Dij 
• Ci j <j=l,2- • -n) £r*PS IT I rt#G>«F**««*V, 
(=SDij • Cij(j=l,2--n)) ^TtO^i-^o ^SP8 
1 qtt#tt»|Hia»7 lx~7 ln^feffl^SixSQ*^ 
Jt»C|EBBfS#Dqj • Cqj(j=l,2'-n)Sr»P»UTQS8^ 
^^mm^Vo (=EDqj • Cqj(j=l,2--«n)) 

[0 0 24] fg* »EE» 5 2 «\ m^Wm%<0 

tSi^S (7 77^-^) 5 2b, 5 2c^fL^ 
5o «»K*^«B 5 2 a 1*0 3 £ 5 I *#£>W 

it, m^-<^— ^{jt I v I i:K3Eu-</vv™^*:/hSr 

JfctM*£Jttfc»52a-2fc. ai^ti-^fit | V | 
a^V™/ I V I (1) 

li±9»ttli-5«««lltW»52a-3Sr*rbTt^ao ft* 
[0 0 2 5] g]4 i^^i~ct 9 ^ I -Qil$I»^%X. 

*ivpnnfi(Olt*«»l«# (««Ntttt+l*fctt- 

1) &*DjSCLr»6>nS 1 t>^"t?fcSfc»-n-'+n^«[ 

U«B52a-ltt»:* I V I =/" (V, 2 +V 0 2 ) *>£^tt 

I v I *=Vi» + v Q McJ; <9^>--<u— Xfg I V I 
SrgfflU JttS!SB52a-2«3i^'<i3— ^fi | V | ^BK5£ 
i^VUV™<B*/h*it«K L"Cit«lfe*Sr»**Iia»52 
a-3^A^-T-5o S»fitJ»W«B52a-3tt3i^'<a-^ , «[ I 

V I ^iS^U^^VTHJ^T^^t-^t: 0 — ^ Sifit 

Kas/j^a»b*«a^ = 1 «:m#u — ^fi I 

V I dSK3eu^</UV 111 EJL±«>»^fctt(l)S:J-«t 9 
Sa«f LTSI»5 2b, 5 2c (IE! 2 ) irA^ 
So 5 2b, 52c tt-ttu-^iX I H«»V„ Q 



(6) 1 0-1 7 84 1 4 

n -rmei 4 ^7j^-r<t 5 k:R£ w^v™^ l < * 9 

fc*5, vgv w o»*i:iii«i^v h QWf&^Voi* 
«j £ tti* * <£> * * W * *t S o 

[0 0 2 6] 7jA'&&5 3\'Z7 t i?#A''7'(A'?"etit& 
Stilts y7W&7<{A'# 5 3 i , 5 3 q&tftx, 

10 5 0 TS-^fim^*^ h 9 A»*ttH 5 (a) <E>^« 
SPC^"t-±5fcsincft»»«S:#U I/Tc^± 

mm 5 (a) <z>^i»A^*5<l:5i-"t'Sifi&KdS*>So 

*£"0, f^»/7^/^5 3 i, 5 3qlcWtlf 
ft, B5 (b) hn— /w^-^WttCSrKS: 

U ata«*^*^^^^«Pl*35SBl5 (a) fcSV^i 

20 05 tc) (^-r^t4A^^^<fc5{-iB^-rs*^ 5 -" 

I, Q^i^tt^MtlDA^y/^ ^ 5 4 i , 5 
4 i, 5 4 q©7^^/Wif y^tf 5 3 

i, 5 3 q<oMcX&mttt&&ti ?\cmfe£tix\<^o 

[0 0 2 7] SCXaBISS 5liB2 7tC^Lfct<7)i:(^ 

^-^^ftff ^K£rfi]J£-r 5 r <h ^ <t 9 , t°— ^ 

B o^/hS < T i>(B&<o9c*:mj] u^;vf^ l dB^ v^i^ 
y v a y i/^S:«i4v ^ 5 l-tl 5 B A 

tf-y-ffflfc? 4 fr9 5 3 i , 5 3 q c^S^tti^JgitiSrD 
40 A3y/<-^5 4 i, 5 4q07/^^-/V'i:Ut , {), 

[0 0 2 8] (B) S 2 ^EJfiW 

fc^+L-rv^S 0 Il2^ml^te0iJ^S^S^^m■§-t: ^, - 
50 -^«JlE«5 2tt, ^^Hf^xyXD-ZVillS 




(7) 



tfclHiMB (^Vg) fr»4i-SBB«»^»5 2 d 

^mm ^v t iz.*:ii?iim&-rz>m&!®s 2 e , 52 

fft*TLTV^5„ HftX^ff5 2 d teE 7 WHj&A-C^ 

« v iy^D-y(i I v I asg:5£w</i'V, a .fc'9*:#^ 
£ £ fctty-r yMi J; <? » p>*u5 y-f > g t * i~* o - 
7*flS I V | ftlHlfLfiffig • | V | asBHfcw^V™* 

$tbTV>S 0 10 
[00 2 9] El 8 teM&&±&5 2 d CDlPfj&ig-C-ife 9 . 
52d-HiK*IBtiSi5-e, 13 7 ^^-TM^^PjtuS <fc ? 

(i^^n-7°ffl i v i ty^^e^f^mmiimmw} 

l-IEit^tl/TV^So 52d-2«ni^^n— 7°^/U^{±iep 

ffc<9, ftst I v I =/" (v.'+v, 2 ) I v 

1 1= (v.'+v, 2 ) lij; t)^v-<n-^#: I v I ft* 

y W >• g ft HttE1tfV52d-i iceit S nr v ^ S BB* J: 9 

-h/rvafc*, MffliggKi.fc^^n-T^ | v|K 
£Cfcy>f Vgft#fflLT?fcj|«|55 2 e, 5 2 f (0 
6) KAT^S. 3HgLg&5 2 e , 5 2 f tt^rH^'tL I Ml 

[00 30] BU^» <fc P g • I V I aSfi5£ WS/l'V 

Mtefctt I •MMfrv,, QM^v.^^iTWEE^n 30 

iM^rwMcXMtl wwa* 1 dB= u y 3 v u-^/uft 
«*.«v^J:5fc-C#, t 
*»t>» ^ro3B£, JH***'** S^Awtt^ftl^jJL'Ct 
5o fs'T'ii^-r/^sa i, 5 3 q rot^cffl 

738g(f ftDA=i>v<— ^ 5 4 i , 5 4q©7/M^-/l' 40 
VMp^S7J^i22^f-§-i-*J-r SWSJlfs/ h&ft#KT 
It, DAa W<-^©iSfy hf tl»T?*5„ «± 

[0031] (c) msmmm 
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SrftLT^S. H2«)aSl*tt«i:l4«SA»4«#e- 

-j?«lffigP5 2«\ ??^-#am^-ro3iV^<a-7°V^ 
^V"<^V„J;*)*:#v^, ^V^a-^ft^DJELTV 

^sft^-v,j:94QF^'C„ c,*-tn^n«*-*-5aw 

SP5 2 h, 5 2 i JrtLTIr^, 
[0 0 3 2] HI 1 0 I*ft-JHB£6|5 5 2 g (OUIfigia-Cfo 

n— ;7°8tttigB52g-lt, aiv-^n— ^ffi | v | bfStfe^ 
^</l'V T Hi^7C/J^fttt:l5E-r Stfc©5SP52g-2 1 , cos 0 /sin 0 
J£#gi552g-3i. xy^n-T"! I V | tfSga^ W^V, 

&IBMBHIlHft*ftlS52cr4&. ' #*MMfr<B«F*C„ Cft 

[0 0 3 3] mi 1 iwTp-fJ: p t£ I -QSgf^pffift^A. 

**vJpixn«©|tffc*P«* <W*tJH±+l*fcW:- 

1) ftJbD^LT^e ) ^5 , b<0-rfc5 7b»-n~+nroffl 
ft$c9, 3i>-<a— T'VfifcfEfcU ^>--<o— ^ | v 

ai>"<n— 7TftW»52g-ltt#C*|V|=V" (V 

, 2 +v 0 l ) |v| 2 = (Vt'+v,') ('J; 9^. 

7"*, I v I ft^ttiU ttU5g|552a-2»4^>"<i3 

—zfm. |v| t»:^u^uv n ©^:/hftit«LTJt«! 

>fe*ft«<B*JI8«iS|f «552g-4{JlA73-r5o cos 0 /sin 0 
fggg|S52g-3l3x< ; 7 h/UVC0^[Sjft 0 t LTV,, V,J; 
9cos0, sin0ft^@b-C«"liffiiI|!gffl[^g|552g-4|r:A 
73-TSo IMBMIR«[«J«B552g-4»4'<^ hA'Vi:. ^ 

D,= (|V|-V™) cos0 =V,-V„cos0 
D 0 = (|V|-V„) sin0 =V J -V T1 ,sin0 
ftS5S[Lrtti73L, $3-*Hfc;SlS52g-5, 52g-6»4D„ D a ft 

So «<©SfJI!BffiS5[^LSl552g-4»4 | V | gV^S 

[0034] 5 2 h ten^-g-mm^-n I WJ&:»- V 
,j:*jc (=d.) ft^L, mm® 5 2 nm^m 

m f©Qtft^v,J: «9 Co (=D„) ft^giL, -tix^ 

tvm73-r5„ i^ijs*, i v i >v t »ws-a'{c:(4^>"< 
^^ft/J^<T*#, mnijseijiri^-^^mft^-rsr 




t^T*£S 0 

[0 0 3 5] (D) *%W<Dt°--?niE&)%;(D$im 
(a) ^Z7t^*0»EE»* 
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